Sweeten our crops. Sustain a high diversity of beneficials through "sweet food" from plants by Pantaleoni, Roberto A.
biodiversity
SUCCESS STORIES
BioGenRes - Italian
No. 2  March 2014
Edited by
Network of Genetic Resources
www.biogenres.it
Biodiversity Success Stories, 2, (2014)  2 
 
 
  
EDITORIAL BOARD 
 
COORDINATOR  
DR. ANTONIO F. LOGRIECO, CNR-ISPA  
ANTONIO.LOGRIECO@ISPA.CNR.IT 
REDACTOR AND GRAPHIC DESIGNER  
DR. MASSIMILIANO MORELLI, CNR-ISPA  
MASSIMILIANO.MORELLI@ISPA.CNR.IT 
SCIENTIFIC COMMITTEE 
DR. FLAVIA PIZZI, CNR-IBBA  
FLAVIA.PIZZI@IBBA.CNR.IT 
DR. GIOVANNI G. VENDRAMIN, CNR-IBBR  
GIOVANNI.VENDRAMIN@IGV.CNR.IT 
DR. ANTONIA SUSCA, CNR-ISPA  
ANTONELLA.SUSCA@ISPA.CNR.IT 
DR. DOMENICO CATALANO, CNR-IBBR  
DOMENICO.CATALANO@IGV.CNR.IT 
DR. ALESSANDRA STELLA, CNR-IBBA  
STELLA.IBBA@IBBA.CNR.IT 
DR. VITO FLAVIO LICCIULLI, CNR-ITB  
FLAVIO.LICCIULLI@BA.ITB.CNR.IT 
 
CONTRIBUTORS TO THIS ISSUE 
DR. CLAUDIO TONIN, CNR-ISMAC  
DR. LAURA CAVALLARIN, CNR-ISPA  
DR. PATRIZIA FILETICI, CNR-IBPM  
DR. LILIA FORMICA, AGRITEST S.R.L. 
DR. ERMANNO RIZZI, CNR-ITB  
DR. MARCO FONDI, UNIVERSITA’ DI FIRENZE  
DR. ANDREA PIOTTI, CNR-IBBR 
DR. GIOVANNI GIUSEPPE VENDRAMIN, CNR-IBBR 
DR. FRANCESCA CAMILLI, CNR-IBIMET  
DR. SARA DI LONARDO, CNR-IBIMET  
DR. ALESSANDRO VITALE, CNR-IBBA 
DR. EMANUELA PEDRAZZINI, CNR-IBBA 
DR. CRISTIANA SBRANA, CNR-IBBA  
DR. GIUSEPPE CALOGERO, CNR-IPFC 
DR. GAETANO DI MARCO, CNR-IPFC 
DR. LUIGI TROTTA, REGIONE PUGLIA 
DR. COSTANTINO SILVIO PIROLO, UNIVERSITA’ DI BARI 
DR. GRAZIA VALENTINO, INEA 
DR. PASQUALE VENERITO, CRSFA ‘BASILE CARAMIA’ 
DR. PIERFEDERICO LA NOTTE, CNR-IVV  
DR. ANGELO PARENTE, CNR-ISPA 
DR. FRANCESCO MONTESANO, CNR-ISPA 
DR. ROBERTO A. PANTALEONI, CNR-ISE 
 
PUBLISHED BY 
BIOGENRES (ITALIAN NETWORK OF GENETIC RESOURCES), AS A 
PART OF THE CISIA PROJECT (INTEGRATED KNOWLEDGE FOR 
SUSTAINABILITY AND INNOVATION OF MADE IN ITALY 
AGRIFOOD) FUNDED BY THE ITALIAN NATIONAL RESEARCH 
COUNCIL, DEPARTMENT OF BIO-AGRIFOOD SCIENCES (CNR-
DISBA). 
 
EDITORIAL POLICIES 
BIODIVERSITY SUCCESS STORIES IS FREE OF CHARGE. ALL 
ISSUES WILL BE MADE AVAILABLE ONLINE AT 
HTTP://WWW.BIOGENRES.CNR.IT. 
FOR ANY ENQUIRIES, PLEASE CONTACT OUR EDITORIAL STAFF 
AT: INFO@BIOGENRES.CNR.IT 
THE TECHNOLOGIES PRESENTED IN THIS PUBLICATION MAY BE 
COVERED BY INTELLECTUAL PROPERTY RIGHTS. 
REPRODUCTION PERMITTED, PROVIDED THE SOURCE IS 
ACKNOWLEDGED. THE EDITORIAL STAFF IS NOT RESPONSIBLE 
FOR THE USE THAT MAY BE MADE OF THE INFORMATION 
CONTAINED IN THIS PUBLICATION. FOR REPRODUCTION OF USE 
OF PHOTOS AND ANY OTHER ARTISTIC MATERIAL, PERMISSION 
MUST BE SOUGHT DIRECTLY FROM THE COPYRIGHT HOLDER.  
 
 
 
 
 
 
Biodiversity Success Stories, 2, (2014)  3 
 
 
                  
 Contents
2 CREDITS 
3 CONTENTS 
4 EDITORIAL 
6 
GREEN HYDROLYSIS CONVERSION OF WOOL WASTES INTO ORGANIC NITROGEN 
FERTILISERS 
7 DONKEY MILK IN PRETERM INFANT NUTRITION 
8 YEASTS BIOFACTORIES APPLIED TO THE RESTORATION OF CULTURAL HERITAGE 
9 
FOOD SECURITY: CONCEIVE PLANT PATHOGEN DETECTION TOOLS TO IMPROVE THE 
USE OF AGRICULTURAL BIODIVERSITY 
10 BIOREMEDIATION OF POLLUTED WATER BY ACINETOBACTER VENETIANUS 
11 FOREST GENETIC RESOURCES: A MODEL FOR STUDYING CLIMATIC CHANGE  
12 NETTLE, A MULTIPURPOSE PLANT: FIBERS, EXTRACTS AND INSECT REPELLENTS 
13 NEW STRATEGIES TO PRODUCE RECOMBINANT PHARMACEUTICAL PROTEINS 
14 TOMATOES PRODUCED BY MYCORRHIZAL PLANTS SHOW ENHANCED NUTRACEUTICAL 
PROPERTIES 
15 THE “SOLAR” ENERGY WHICH COMES FROM FRUIT 
16 THE PRESERVATION OF CROP GERMPLASM IN APULIA REGION 
17 POSIDONIA BEACHED RESIDUES CAN BE USED AS SOIL AMENDMENT AND SOILLESS 
GROWING MEDIA COMPONENT AFTER COMPOSTING 
18 FOCUS ON: SWEETEN OUR CROPS. SUSTAIN A HIGH DIVERSITY OF BENEFICIALS 
THROUGH “SWEET FOOD” FROM PLANTS 
 
Biodiversity Success Stories, 2, (2014)  18 
 
A terminological issue 
In scientific English, there are terms to indicate the nectar-
feeder (nectarivorous or nectar-feeding), the pollen-feeder 
(pollenophagous or pollen-feeding), and also the honeydew-
feeder (if we are satisfied with the term honeydew-feeding), 
but there is no general term to indicate a mixed diet of 
nectar, pollen and honeydew (if not also honey). 
Unfortunately a strict specialization on nectar or pollen is 
not a rule. 
So e.g., in order to define the adult lacewings belonging to 
the genera that are not predaceous, we had to write “nectar 
and pollen-feeding adults” (ignoring the indeed very 
important honeydew). This is a very inelegant convoluted 
wording and we miss the simple Italian word “glicifago” of 
Greek derivation (γλυκός sweet + φαγος feeder) that 
means feeder on sweet food (similar words exist in the 
other Romance languages). 
Even in English the use of the word glyciphage (and its 
derivatives glyciphagous, glyciphagy) would be more clear, 
precise and concise in order to indicate the diet of the 
several hundreds of thousands of species which feed 
generically on some or all of the sweet plant-derived foods. 
Focus on 
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A sweet tooth overhangs the terrestrial ecosystems, it is nursed by plants constantly producing pollen and nectar and indirectly 
honeydew and honey. Truly the “green” Earth is “a land flowing with milk and honey” for myriads of species: from lizards to bees, from 
birds to flies, from man to ants, through marsupials, beetles, bats and so 
on. This sweet plant-provided food is the powerful basis of pollination and 
of many other multi-trophic interactions. 
Plants provide nectar and pollen to attract pollinators, in addition plants 
provide food as a protection strategy attracting predators that can act as 
bodyguards. The frequent presence of extrafloral nectaries is a direct 
evidence of this strategy. A wide range of predaceous insects (and other 
arthropods), in any developmental stages, requires sweet plant-provided 
food as a needful part of their diet. 
The role of sweet food in plant-herbivore-carnivore interactions is 
important in biological pest control practices. Biological control workers 
had the awareness in a long time that in agroecosystems the absence of 
non-prey food sources could constrain the effectiveness of natural 
enemies and that adding food sources could enhance the effectiveness of biological control programs. Three approaches have been 
developed to manage the sweet food sources in modern monocultures: i) the diversification of the landscape (intecropping, 
uncultivated margins, etc.); ii) food sprays or other artificial food supplements; iii) crop varieties producing extra-floral nectar (e.g. 
cotton varieties with extra-floral nectaries). 
The green lacewings (Neuroptera Chrysopidae) are a paradigmatic group of 
beneficials that needs sweet food. Whereas the diet of adults is based in 
many genera on non-prey food, the larvae are considered only predaceous. 
The fact that the larvae ingest sweet liquids has been well known but this 
behavior was commonly considered occasional, and overall required in 
order to survive during periods without prey. Only recently some authors 
found out that extra-floral nectar provides nutritional benefits enhancing 
the growth and fasting the development of the lacewing larvae. 
Laboratory studies, in which a solution of fructose was been available to 
newly-hatched larvae, demonstrate as this behavior has a more complex 
adaptive reason. Actually, fructose solution is never refused by larvae, it 
has a significant effect on reducing mortality and it is able to ‘cover for’ the 
absence of a protein source for at least 24 hours. Development times are 
shorter if fructose is given. The sugar gives a necessary, important energy 
supply in some particularly delicate moments of the development cycle. 
Especially at the post-hatch time when the larva has to face great 
difficulties in searching for, attacking and overpowering prey. 
Probably similar needs are shared with other groups of beneficials 
regarded as exclusively predaceous, so the influence of the sweet tooth in 
agroecosystems is probably wider than believed. 
Dr. Roberto A. Pantaleoni, Institute of Ecosystem Study, CNR-ISE  
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